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l ' * �•nti 1Ja &dlli•ten 
• NN•U't•aU 1A ceati•ten 
ri\ 
Cou1clerill& vbat •• poiate4 GIit abon, coaUt1oa (4)-(vara, iA• 
hve4) 11 not coaparable with &Jl¥ ot the otber po1t-colchicim COlllli• 
t1ou becaue 1iM -■vemut■ 1a cOll41 t1o». ( 4) wre tu.a atter tbe 
NNl1ap )lad NU upo■e4 to 11 claya ot beat aD4 ligbt ef ,_. tn,e 
•• coavutd with 5 u,1 uader the other colMlitiou . TM v.te4 Ned• 
l1ap ad.er COIMlit1cm (4) torae4 a ratber larp c---r quite np14q 
IMt ••rll4 fro• it nr, 11.ovq. Treatecl ■N4J1a&■ Wider cOD4ition (4) 
wen ■·iill ■honer tua 1A tu other po1'-Colchicim cOllti t1ou •Y• 
after � � et U• u .._ b7 Tait� YI. leariA& 1a 111114 -. .. 
�t1cat1ou, cCllll41t1oa C•)-(wra, 1Atrare4) ra¥ be collplN4 with 
cadJ.tioa (l)-(col4, dark--nra, 1atnrecl) 1a tbe ■-- -.uer 1ibat COD• 
41t1oa (,).(coU, 4ark•-var■, lig)lt) •,: goapared. vit.h COD41Uon (2)• 
(w111, lipt) . IA both ialtance■ the pnl1111Dary col4 treatant bad 
aa illbil»itory illtlueDCe upca fllrtber c-tuaor fol'llllt1oa. 
Plant■ wbich WN ■u1pecte4 of Nia& au'taat■ are lilted 111 TPle 
utnate<l fer tbat IQ'brit. Bach Yariallt plaat va■ ai••• a Jm11Nr by 
vlaicll 1 t 1■ 411t111&u11Mcl �t 'tM n•ia4er ot tu paper. A 
UICriptiOD of each of ta tirat thirtMII Y'U'iallt plaat■ 11 st•• below 
\lllller � ■-ctleD "GeMtic 8tud1••" u4 ot 'Ule n11&1111111 Y&riut■ \IDier 
the HCtioa "Crtolostcal ltu41e■". 
'IVl•t•tioa ot fable x 1D41cate• tut tbe Y&riut plutl OD 't2le 
� ,i •••nae )lad pro4uce4 a larger coleopt1le u4 colaoptU. DOCl.e cUa•ter, 
a llboner tint illtel'IIOCle 1eacth u4 a aborter ear}T Ull late Me4.1ill& 
... - .. 
het&ht tnu 414 tbe watreatecl •terial. la ae•ral, 't2leN •• te•-
eaci•• wre obNne4 oa tae n•1 Bider of tu colchic1M tneW plaat■ J 
tul! x. 11eocnr1e o( !r4J1,r f,- 1111.1cla "st' :�r-= 
fan.aat .,, Pe41&ffl � a ir Ia 
l V23/�, �, a1
, et ♦ 0 - - -
2 V23/1&1., �, It, .. _ + ♦ - - -
3 w23/7., ■u2 + + - - -
4 W23/■r, � ♦ + - • -
s v23/■r, b� ♦ + - - -
6 Ml-/1.a, lllll' 113 + + - - 0 
1 I0.4/1.a.i, &1-e, ,, ... 0 0 - • 
8 KJ.'lt,/7., ·� + + - • -
9 M1'4/y, "2 t t • ♦ - -
� .!. 
1.0 I. ••  Doa./a. •• llec. . l f - - -
u I. '• »oa./a. '• llec: • 0 0 .. - 0 
12 D5ja. '• llec. ♦ 0 0 - -
13 D5ja. '• Bee. Uaueate4 Plaat 
l.4 5-6c/5-61t + ♦ - -
15 ID5/5-6c + � 0 - 0 
1.6 1D7/5-6c + 0 0 - 0 
17 SJ>7/5-6c 0 0 0 0 0 
18 81)7/5-6c Uatreated Plaat 
• Jae : Diaaeter of coleopt1le at viu■t porUoa, 8-llt dQ'9 014 
JICa • JU,a•�r ot coleopUle IIOcla., 8__. u,• oa 
LI ■ l.eJl&tb of tint 1 .ntenocle, 8-14 da7• ol.4 
Ill a hetU.111& beipt., 8-1, daJ■ olcl 
la a S..41111& beiabt ., 23-28 clQ• 014 
+ 11141:cate■ tM -■U"8•at we lar� � that tor taa uatreaw4 
O 1a!Ucate■ tM wu.reant -■ a'boltt -ea. •• •• t.M watnate4 
- 11141cate■ tae auure•at .. le•• 1ibaa tbat tor � uat.reated 
*• wn •--•1Ncl 110n \184er cena1D po■ t-c:olcla1ciat COll41Uoaa 
tMa o1illen. 
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9!!!!1:¥ lt1141e• 2! CoJeiclae !reeW Na1u. J1v1aa taa viater mntu ot 
ta. ,-r 1955-56 cro••• of aner lllle• •taiaed. fro• aandol'J;il (retene4 
w llei'Nfter u a . '• lee. tor the llll.tiple receuift ■tock aD4 I. '• Doa. 
foz • mlt.lple dolllalnt stock) ••re •• vita tbe fov iurN U.• 85, 
187, 8", &11111 OllJ(ll. 1be 1.Abred. llraea were UMcl u tAe p11t1llate panat 
1a all 1utace1 . 
la tbe ,■ pnac ot 1956 nth tbe balp O,f •• E. Inwch-ril• t'blM 
71 ••l'J'O• wre treatecl wit. colch.1ciae Ud place4 1a tM &J'NUOUN 
(eoatiUoa 7 ) .  S.nral utreawcl Md.Ung• wre llaiaui-4 tor a dMck 
•poa czouiJag tecma1..- u4 •tatioa ._.,to ot.ber aoucea. . . .., 
1c nacUoa •• ubilai'MCL -, tbe plaieno'tnic apreNioa of 1iM receuin 
dlancten. Ia m iutaace 414 a receu1ve 1.ait appear. 9aie plUU 
Ia oae r 1 �r:11., � x a.•• Bee., two coupica•• an wen 
Jla.nNiiN troa 1ibe treat.eel pluta. o- au •n anal.a all of 1lh1ca 
poaNaNcl re4 ,-r1c:arp wh1la uotMr ear. � anal• all. of ,rllia po•• 
H81N colorle•• pen.carp vital ao ertda.:e of ftriepUoa. Jtencarp la 
• -i •'-mal U■■- aa4 tbenton, ao, 1U'l.'11e11Cei - o-pea-polUwt,toa. ill 
ot tM •�r ueetecl u4 aack eara w.Uaia ta11 apr14 IN>re amela .. _ 
W-1� •ruptecl pericarp u wa apec�� � !MM wariaat• wptaer n• 
llu1■ 1;aa� P:n>teeaor ot ....,_,. a, •• :au. aaw Clollqe, 
u utreated plant are lhovu in Figure 5 .  
In aaotber r1 l:q'br14, Oh56l x R.  •• Rec . ,  it vaa fo\1114 tb&t tu 
11Ullber of ean tzoa the trea te4 pl.all ta beariJIC n4•»er1carpet Pnell 
aoticeal>q exceecle4 tbe number 1a the untreatecl •• ■how ill Piglll'e 6. 
Aaaill tu pl&Du bad. not been aelled. ao f\artber teata ven aot per. 
torat4. T!lil b¥br1d abo carried 'the 'f&riegated pen.carp gene. 
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The tolloviD& 1ummer 1i. different r 1 �'brid.9 which vere heter• 
osygoua tor certain quail tatin cl:laracterittica were colchictDe treated 
&D4 obaene4 throqhwt the t\1111118r. The pl.&D.te were aeU•poll1Nted 
&D4 tM ean were 1twlied at baneet .  Tbe b1'brida vaich wre •tudiecl 
are l � 14 in Table I .  . .  
line• glo�•Y 1• • aeedliDg character � 11Dce treated. •h• 
HN1 :ha• nonaJ.1¥ baYe a gloHy appearuce, tbe gl.oa■y ••• were aot 
uaetw. in tlle treaW ae•raticm •• a teat tor ao•tic reduction� T1le 
otber cllaractera, hoveYer, were ·a tu41e4 •• a few nr1aat1 wre towa4 
which •Y be 4ue to colchiciJae or te otber cuae• . Progea, w•t• 
lhcNl4 be pertoraed Oil ao• ot the•• n.riaa-ta ia u atwapt to cleter• 
111.M tbe exact nature ot tbl cbenp11 u4 their C&\iN■• All tb&t cu 
ia Ta1-le x. 
The a.treated. pleat■ troa vbicb nritult •..: VU ol>1iaiucl wre pur• 
pl■ 1a color vi 1ib the eara eegrep tin& at •bwll 1.JI. Table U .  'l'be prol>• 
lb; •-1■ PllO'tne of toe utreated plaa•ta at 1.Ddicawcl b7 t.bl chi 8',\1&1'9 
teat vaa Pl pl, Pr Pr, C C ,  I r, � �, A1 a1, J>t dt., E't tt, Y 1 uo. 
�- l�> 
B -· Otautr ae•• _,. be aegreptuaa tor the preaeace ot ai.uro• color 
ill place ot the one, li■ted vi th the excep�ion c,,r A a vhica are :aiown l 1 
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Pip.n 5 - !faatecl u4 u :tnated. tan troa • C:ro•• ot 81>5 x B . 'a Bee . 
(A) Yuiaat Ear vita Red. Pericarp. (B) Yanaat ·zu vita Co,lorleea Per­
ia..11>. (C) Uatnated Ear Po•••••ins Var1egatecL Pericarp . The eugary 
pae emi"bite4 by this watnated ••r vaa aot a tacwr 1a taia stua., . 
11pre 6. Caecll U4 Tnairi .Ian �roa ill>ricl �56' x 8. 'a Bee •  Which 
C&rrie4 t.be Var1e,.wd--Pencarp Geae 1a the Be�ro�l,Oll• Coa4it1oa. 
Die tep row 1• coapoNcl of tu caeck ean while 1iM tvo lover rova 
c•ataia tbe U"N1ie4 ean. 
., 
Ta-le 11. Calcul&Uoa ot Oooae•• of fit to a latio u Exhi-1te4 lty u UAtreated. 8U• of VariaDt· l 
v1tb t.i:le 1ollov1JI& 0..1 hpepUJlil I r, "t 9!, Al a1, l)t 4t, it et alMl J J vita. l2j Cra .. iq• Oftr JetweA et aad •1• 
-- - - - - -� ·  -- -
lal'Ml lumber hllNr 
Pbenoum Qfflry!f: Caloul•teA 0 • C 
P\arple al.nrol:la, 191.lov euo■pera l.70 1.19.669 -9.669 o.� 
Pu.rple alevou, vbit.e •Ddo1per11 6o 59.890 o.uo 0.000 
hrple al.a\ll"OM, etcMd 19llov elldo■pera 12 14.607 -a.6o7 o.i.6, 
P\arple ale\U'Om, etcbe4 vhi te eDdo■pena 6 4.869 1.131 0.263 
Dotted. ale\ll"OM, yellow eDdo■pena . . 17 10.960 6.o-o 3.329 
Dotte4 �le\ll'OM1 V'bite elldo8}191"11l ' 3 .6,3 1..347 0.-97 
l>otted alelLl"OM, etche4 yellav e1M1o1pera 34 37.614 .3.614 0.3,7 
Dotted aleuroae, etcMd vhi te elldoapera 13 11.,38 o.Jt62 0.017 
1,a..759 9.241 Colo�•• ala-.rue,,,elln' eadoapera 
. ..  0.5,a .(. , .. 
Colorl•H aleuoDI, nite ea6o1pera 61 62.898 -1.898 0.057 
Col.orl••• al.euroM, eteM4 79llov eadoapera '° ,1.,aa -1.ssa o.°'9 
Oolorlee■ alANroM1 etobe4 wlli.te eD4o1per11 ii ao.968 1.032 -x".Hl; 
Pn»ltu1Ut1 • .9' • .,o 
to N pnNDt . 0aq OM-hal:t ot the original I' l lff4U •a• pc)9N ... 4 
tbl ... 4t dUII to tbe pnotne ot tbe pannt uMCl to •u the croaa . 
1'!ma tae clotted sue appean 1A tu check plallt 1.llu•tn.tecl ill Fi.pre 
7 Mat aot 1a .anaat. 1 .  
TM prollable putne ot ftriaat l •• 1n4icatd b7 Table XU u4 
ita areea plaat color vu Pl pl, Pr pr, C C , R r, � •2• A1 a1
, Y y, 
s°2 � all4 b b • Tu proNble 41tte:reace 1D genotn,e NtVND Yan&nt 
l u4 'the Wltreate4 pluta vu •• to� . l .  Yariaat ODIi ba4 loat tM 
etched ae•, et, &114 ac�uire4 a lhrwalreA eDd.O•pera &•• ,  �• Tlaeae 
se•• an locate4 U croeaower wa1 t.• boa each other. a .  A 40e1 Mnii 
pne tor purple aleVOM, Pr, •• replaced. with tu nceaain al.lei. 
tor n4 &leUl'ODlt,. pr. 3 .  The 4ollliaant 'boo•te; .-ne, B, va1 nplaced 
witll tbe rece■aiff al.lei., b, to s:l•• greu plaat c:elor. 
Yart.ut 2 (Pigure 8) proace4 aa ear vhicb. •• IUCll aborter tbu 
the atreat.K •tertal am po■Hil•e4 a nr, poor ••eel H t .  ot t.!ae 78 
unela, tu elld.Oaperu ot 6 were ¥Id. te Yi tb tu re•tad•r beilla yell.Ow. 
The 1111treatecl eara bon either all 7ellov, or ,eU.OV aa4 wbite lr.enaela 
1a a 3 : 1 ratio. 
IA nriaat 3 tbe pl.mat .. Yelopet. tvo •boot• att.er colcbi.ctae 
treat.At. !be ta1Ml ot om •� uoned aDll appeuecl aaq aa a 
abort pouted ■tuap. Tbe otur •hoot cleYelopecl aoral.1¥. 
VMD bal1' crovn the lean• ot variut 4 ven Yeq arrow &114 .,, 
tvia1iecl •• 11141.catecl b7 11.pn 9J later leaYea appeel'9Cl relatively DOr• 
..i. At •turtt7 111.u •• veil •• anther• were prod.uced. llJ th• ta•Hl. 
Variant 5 (PiguN 10) vaa ■1111.lar to ftri.allt 2 procluciD& &A ear 
Ta�le Ul. Cal.Culatioa of Oooua•• of ,1t to a aat1o u bbilt1w4 l,J Variut l With tbe fol.low1Da 
Gea1 lepepUDia lr -pr, � -a, A1 a1, I 1 u4 la u With ah coaplate}¥ Uue4 to a1• 
fanel •WINr haMr {O .. C)f 
llauotD! OlaNJ'ftd. Calculated O • C __£ 
l'\lrple aleUJ'OM, 1•1.low adoapera 110 ua.006 -a.006 0.036 
P\lrpi. ale\&J"OM, white eadoapera ae 37.335 .9.33, a.3� 
Jle4 ale\ll'OM, ,-11ov udoapera 29 37.335 -8.335 1.861 
Beel aleurone, vh1 te entoapen 10 12."7 -2."7 o.'81 
Colorle•• al.euroM, 19.U.OW eDdoapera 1.24 ll.6.1,- 7.81t6 0.530 
Colorl••• aleuroDlt , 8hl'WIUa ,-uov eD4oapera 98 88.,oo 9.,00 1.oao 
Colorle•• ale\ll"OM vhite eadgapera Jto 38.718 1.282 o.ot.a 
Col.orlell W\ll"OM, lb.rulriell vb1 te •Ddo apera 33 29.,00 3.,00 0.-15 
iii i( : 6.719 � . ... . ' • • ... , .. ..  .. .. 
Pro1-lt111 t;r : • ,0 • .20 
4.,J -a 
A 
8 
- • I' • 
Figure 7 .  (A ) Ear of Variaat l &AG (:B) an Uat�ated Sio Ear �nm the 
Cro•• W23 x &16, � ., a1 , et .. 
39 
, · 
fi re 8 .  lar of Variant_ 2 Shovia&. a Few Waite Kernel& 1a aa Ot.herwiae 
Yellov-•Keraeled. Ear.  
Fig1u• 9 .  (A ) Variant 4 UMi (B-) Untreatecl SiD. Jote :u.rrov leave• of 
variant ill eoapariaon to leaves of utreate4 plant . 
40 
Pigure lO . Ear ot· Variant 5 Shoviag a rev White Keraels ia an Other­
nee Yellow-KenelH Ea.r .  
lib; 
41 
nJ.ch l>ore 8 white kel'Dll.a U4 185 ,ellov uraela . Tbe uaveatecl 
pl.ult. pl'Ocluce4 •n which bore coapiatei, 7ellov udoapeftlld lanaela 
or elae ••areaatect. 3 s l tor 1•llov to vb.1 te endoapera 1DcU.cat1aaa that 
a.. ot the pareuta bat MU uteros7gou at tbat 1oCU .  
Variut 6 va1 aild.lar to ,vtaat 3 ia vhiclt. t.vo uootl •••loped 
after colchiciM t�tae•t. ID om abOot tb8 tuael uorte4 u4 de•el• 
ope• •• • "rat-tailed" •tuap vbile tM tuael ot tb8 otber lhoot ap. 
peared DOnal. lei tiler noot proct.uced. '"4. 
Variant 7 vu MFY abort, al>out eae-tbircl � bej,pt ot � wa• 
treated plant. wbea •tun. Tbt taaMl vaa •teril• • Thi• plaat nae .. 
'bled a baplo14 al 1iMup tmre va• DO proof ;0t ■11Ch. 
Vari&llt 8 poa�••ed Yflr'T D&n'OV leaYe• �- bal.r S1"0Vll ln&t tu 
later leaM• appearecl noral. The ear appeared DOrmal aa4 1egreaaw 
3 : l tor 19llow to vll1 "4t u4oapera u 4.icl tAe utrnted. an. 
Variaat 9 vaa aillilar w YU'iaat 8 ill tbat tbe lean■ were nrt 
nanov whe11 tbl plaat va• aal:t &rOWD·but later lee••• appeare4 aona1. 
Tile ear pro4uce4 bJ tu Nlt-polJ1Mte4 Y&1"1allt appeare4 w 'be • ■ec• 
tonal chi•ra •• pictul'N. 1a �ipre 11. OM-laalt ot tae rwt oa tu 
ear vere cOllpOM• ot 1 vlai\e ell4osperaet urmla 111"11" •aDIII �9 791• 
1811 eD4oaperae4 anel.a. Tbe •tiler bal.t ot tat ear 'bozie all pllov 
ell40apenia4 anaela. A• 1Jl41cate4 'b7 Tab1- XllI1 � Wllve&w4 plaat■ 
aep-eptecl 3 : 1, 19llov to white eDd.o■pera. The •U&arT PM •� •• 
•,; 
a1ao ••areaat1na wt va• tOWl4 41.tticult to 411t111Plah troa aoa-■q,U'J 
ao va■ -� reported.. 
. )"'-
Yariant 10 va■ obtailled troa a bfl>ri4 carryiJa& pY which 1a u• 
prea■ed aa medium-vartepted pericarp. Thi• •arlallt bore u. ear vhich 
-,,; 
P1pn 11 .  ·-r ot Variaai 9.  (A ) A tn vbite .-nela miagle4 with 
-. yelloV Jrenei. . (B ) Sector ot ear exhibitilag •U 7ellov u�la. 
Pan of tbe ur vaa ahellecl accideatallJ with no prete:renc.e to kerae.l 
color Nton the picture was ta-ua. ... ,_.-.,. 
" " ·:. 
!Ml• Xlll. Gooue•• � Pl t o-t * Uatrtate4 s.1,. 0� Y&riaat 9 to a 
3 s \la\io of Yet¥? ..,oepera to lfbite. : 
lene1 �er .._r (O • c>! 
""'2Ve! ONene4 ·2elefltW o - e __ c__ 
tell.ft UdHpen 1882 18Sf,.25 25.75 0.357 
Vbite emoepera 593 6�.75 -25�75 1.012 
ffi5 ;r": � 
Pl"Gbuili\7 • .50 • .20 
pl'OCluced. a n4•peit1carp cbiaen 1a aa etllerwiae ..u--TU'iepwcl '-ck• 
pwa4. lo tvia spot vu pre ... t oa t.bia ear. 
Yan.aat U � olt1.aiae4 boll tbe -- ftrle'7 ae fllr1aat 10,, a 
Cl'Na Ntweea •••• Boa. all4 a . •• Bee. !be atna-4 plaau (u ear of 
* .! 
aidl ia aowa 1a Pipre 12) u iati.c&tecl la7 Tabla X1Y aepeptN 3 : l 
Tule XIY. Calclalatioll ot Good.De•• � lit w a 9 : 3 : 4 laU• �or 
� Color u 1:m1�1W 1tJ ff Vlltrptp Sib � Yan.Mt U. 
Iel'Dll lalNtr lwrbeT (o • c� 
Plaaop ft!!rn!4 eu:111.!W: o • 2 __ a __ 
BM ale1ll'OIW 
Colorle•• al.e1U'oM 
195.� 
65.� 
16.752 
6.808 0.237 
-2.� o.06� 
..\. 752 0.260 
;(�= o.;&i 
parpla to re4 al.evoaeJ aegreptet. 3 : 1, colore4 w col.Orle•• •leuclae 
u4 :iwdtcaW • Ue)Dep Mtweea t.lle cunetera. '.ftMa 1� .. iJ1141caw4 
.)"': 
tut tu -treatecl plaau u4 cae pair of geae• ae&rep'tU& tor 1iM 
. ..,. A 
Figure 12.  :Iara of (A) VariUlt 11 u4 ('B) Uat�4. SU> . 
pretence ot aleuroM oolor and one p&i.r M&NPtiD& tor PIU'Ple YI nt 
aleuro• . The •Ddo•pena color ot au. tM unaell vu J•Uov. AU 
plate procwced. greea utbera ud •U nn e:u.1l»ite4 'tbe yartepte4 
pericarp pae. TM amel• &lao H&,rept.4 3 : l tor 1tarclaJ to waq 
•Ddoepera. 
Variut U bad. PIU"Ple utben . It■ ear bore kanael• Wbic:b 414 
aot 1114icate tu preNaee o'f tbe variepted. pericarp &Qe (1'1gure 12) 
nor tid. tce7 N&reaate tor vaq •Ddo•pel'II (t.h•1' were au •'tarcllJ) . Al 
ill41cated �, Table X'I, all ot tae unaela po••••Md purple aleuroae 1D 
CODtraat vitb tlM purple to red. Hgreptioa 1A t!w utreatecl •tertal. 
Thia treatecl plut appeared. to baYe tbfte pain Of pDea .. pepi.iaa 
tor aleuroae color u co11tra•tecl to oae pair ill tlle watreai.ff. fte 
aro•• plut babi t va1 nearl.7 the .... a1 tu watrea� pl.ADte, t!li1 -nr• 
iaat appeared to titter l>J NYeral pae1. 
Ia tbe cro•• BD5 x a. '• Bee .  tAe eara 110l'll&l.11' uoul4 baY• ••· 
h1-1wcl a var1epte4 per1carp. Ill o• treated plallt., variat 12# aaa 
Mr ,,.. to\&114 Vhi.Ch po••••■ed a Nd pericarp oa all DrM11 • ·� 111• 
Ucawcl 1 t vae H&NPtilla 111 tbe ... ..uer •• tba utreated. Mn tor 
ale\U'ODe u4 eDdo•pen. cbaractere . 1'bi1 11 1llutrate4 b7 11pft 13. 
Aaoaa 1ib• Wltreated plaAt• ot t.hie croe■, the ear p�e4 -, .-nut 
jJ 
carpe4 •r. .-
Variut l� va1 le•• tbaD one-tllircl the 11 .. ot tae 1111tre•W 
plaDta at aturi t1. Its taeeel wa• aterile aDd. t.be ear pro4uced ao 
Table XV .  Calcul.atioll ot Qoodoe•• ot lit to a 81 ., 27 , lU c 37 Ratio u Exhibited � Vari.at ll, 
Three Pair ot Gea.a 8e&rept1D& tor lreM�• ot Mnrop Col.or. 
11.u One 
3 
Pair tor E,tapra Color·. 
Xenel . �. -�. .WINI' IUIINl" �·� {O - c}a 
reemVP! ot.•"" 0a1cu.1aw o - c __ c __ 
Purple aleu.rone, ,ellov endoai,erm 
Purple aleurom, vhi te endo•pen. 
Colorle•• al.e\U'One, ,allow udo•pen 
Colorle•• ale\ll"OD8, vhite elldoapel'II 
• ... 
' .. 
.. 
s-
16 
10 
ao 
m; 
,o.62, 
16.875 
69.375 
23.12, 
' � 
J. r,. ,, 
3.375 
-0.875 
o.62� 
.3.125 
0.225 
0.04, 
o.006 
o.-aa 
i(2 . 
: 0,.696 
P�l»u1Ut7 : -.9j • .,O 
� 
48 
, 1 
Figure 13 . Ears of (A ) Variut 12- and (:S) Ua\&e&tecl S:l.b . 
--
... cl evea � tm •11.u vere left upoae4. Thi• •• uotur poaailtle 
haploicl lnat DD teata vere a4e Oil it. 
4• 11141catect ill Table XVI the mortal1t7 rate ot 1ibe treat.ell aee4. 
l1llp •• biaber UDd.er certaia poa"-4:olchiciM cOll41 tiou tua o\ben. 
lor '\hi.a reUOD 1 t 1• poeaible tbat IIIID1' ftl"iaata re■lllt.l troll colclu­
ciM tre.t•at but 41cl DOt ■VY1Y• lOllc .....  to be DOt.l. It 1• 
tO\IDll b7 •tuq ot thi• table tut tu mortalit7 •• htpeat uur coa­
clitioa (4)-(wra, 11ltrare4) . 1'1l1• -■ alao ta. cOD11.1t1• VMre c-� 
toration •• the sreate•t. c-tumor tor-.tion •• t11e leut uur coa­
cli tiOD C,)-(colcl, dark--van, lipt) Vhich bad. 1.be loveat •rta11t7 
rate . 1'bua it appe&r■ tat 1.be larpr the c-tllmr the creater are \be 
. ., 
cbuce• tor 4eatb aDd. poaai'b� also 1111tat1Clll. 
Cz:tolopcal 8W41•• ot Colcllicim Treated Maise . Aam1& � r1 pluta 
heterosnou tor the trualoca'\iOD arura, 151 treated. plaau wre 
uald.M4 toptber Yi th 7� a treated. plallt•. l'ovteea 41.ttereat r 1 bprida 
ba4 Nell veatect., but elm to the high aortalit7 1...U.te4 tollcnriaa col,. 
cbiciM application uder OM poat-colchiciM coad.1:tioa, ftrJ tn repre­
HDtat1ve• wre preNat to be Mllple4 u4 a\a41N. u 11141cate4 1a Mle 
XVII. A total. ot i.67 8"411na• w NU treate4 vita 378 ot tMN lllr• 
YiYiaa to be Napi.4, ia41e&t1Jla a IIOrtaliV Of 19•1·• Vl)GII exaet-t:.l.Oll 
ot Table XYII, it 1• IIOte4 tut poat-colchiciM collllitioa (JJ)-(111U11, ia-
trued.) reftlte4 1D 9� mortalit7 . '1'be •rtalltiea troa tu ether coa-
. cli t1ou were cou1ura'b4 leH .  
table XVIII 1.Dd.1caw1 the IIWll»er ot •.-trt.aa pluta vh1Ch wre 
etwliecl cytoloci.cal.lT to 4etend.lle tbe atate ot 1.be JIU'ti.cular trau-
locatioa \De1' vere thoupt to be carr,111&. It 1a aotecl tut all ot 
1:nt:•r oem,!d ML'ls'rffld J.r-iel!IT� _ i -
Table XVI: Geralptioll ,,, luyiftl. !{ Tnat.4 u4 Vav.atK.•,-13-Omrt.iltl�c llarlan. 
Tnawcl . 5ci� TreaW4 k 
tion Co.U.tion h1141Uon --�Lili--t�1!"'"0_11 __ 
Pe41fr!! 
Oh51A/&¼, �, -i_, et 
Oh,lA/la, '"l,, &l3 
Oh51A/1.&i, &12, b, v, 
Oh,lA/7, � 
wa3/a16, �, -i, •t 
W23/1.&i, &1
2
, II, •� 
wa3/1, •a 
wa3/■r, � • 
Ml4/la, -i, &1
3 
Mlil/111, &J.a, la, •� 
xv./1, ... 
MJ.a./■r, 'bm, 
•• •• Doa./a. •• lee. 
a»j/1 . .. .... 
!Gall . ,,, 
--- - ---- -- � 
(!)(a)g_)(,)(,> (1)(2)(3)(�)<.!) (1) (a) (3) (a.) (5) (1) (a) ( 3) <•> (5) 
l.5 10 • • • ' 4 - - -
1, • 1, • • ' - ' - -
15 - • 11 • 5 - - 3 -
l.5 - • - i, 4 - - - 5 
1, • 13 • • '. 5 • - - • 
l.4 l.3 • - - ' ' - - . 
1, - - 9 • .. , - - ' -
lf • • • 1, !> · - - - ' . ' 
� . 
lO 13 • • • .. ' - - -
1, • • • 1, - - - - ' 
i, • 12 • - k - k • • 
1) - - l., - .. - - , -
13 1, 1, 6 1, ' . ' . ' 
14 • • 1a. • ' - - 5 -
199 51 � � '9 � 18 18 20 20  
87 lOO • • • 
93 • 93 • • 
93 • • O • 
100 - - - 100 
6o - 11 - -
6- 100 - - -
53 • -- 22 �� 
87 - - • 1� 
10 85 • • • 
93 - • Y 93 
100 100  • • • 
100 - 100 - • 
100 • • 100 • 
lOO • • • 100 
100 • 100 • • 
100 100 • • • 
100 - - 80  • 
lOO •  • • 100  
lOO 80 • • • 
100 - • • l.00 
100 - 100 �  • 100 - lOO •  • 
8' - - 6- • 100 - - 100 -
8 67 ito 33 80 100 100 100 100 100 
93 • - 7 • 108 - -. l,O() .  
'l8 86 76 a6 93 100 � 100 92 100 � 
• g • "' . t IA "' • "' ' fl\ • • • • •·• e , 
·21 At • ' ,  If\ • "' • • • • • • ' .,. . ' I I 
I ... a • ... "' II\ f t • t • ' II\ • ·"' ' fl  i ..... 
·1 s "' • •• At • • • "' • • ' 'll ti\ ""' t a .. .. ... "' "' .. W\ .- ,lft ... Jlt "" � '"18 
g � • :Q � • , · .... � • � t • • • ·� 
� 
0 • • O· • ,... • •  • • • • 
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• • 
� 
I. . g 
I °' 
� � 
• • • t ' • :, ' ► • • 
31 .,. t t ·(JI\ t I • :I • � • � • ' ·II 
a � � � "' (WI\ = ::l :: � -= 0\ �' � • ... ... 
J -< 
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""" r4 
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• 
I 
�;;9 
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Table XVllI. CJtolo&ical Compari ... ot TNaW aa4 UlltnatN r1uu �111& Beteros7pu TralUlloca­
�1- ia llet.eraillaitGU Of I!4Eft loppplltJ T 
iui&r i9P4 ·••wroffiO!! 
5-6o/5-& 
5-fiD/,-oc 
so,/5-61-
ID,/5-6o 
SD5/l� 
SDT/,-& 
BD7/,-oc 
Tl'NW CMCk 
CoatiU• . &.ijt1oa 
ill al Ul. .w. ill ill .w. .w. ill ill 
7 10 -
1, - 9 
0 • 0 
14 6 12 
G - • 
0 - -
12 • -
0 -
• 15 
• • 
0 15 
• 0 
0 • 
• 12 
4 • • 4 • 
4 • 4 • 5 
,() - 0 • -
5 3 a. 5 3 
O • •' • 0 
0 • • 0 • 
.. - - - � 
Jiiihr J'ouaf: Boaoszee 
TnlaMI. Check m Coa41tioa 
ill ill ill ill ill ill ill ill ill Ul 
0 0 • 0 • 
0 • 0 • 0 
0 • 0 • • 
0 1 0 0 0 
0 • • • 0 
0 • • 0 • 
l • • • l 
0 0 • 0 • 
0 • 0 • 0 
0 • 0 • • 
0 0 0 0 O 
0 • • • 0 
0 • • 0 • 
SDT/1-& 4 ' 0 - ... 0 '  • • • 0 o . - • • ' . 
J. , ... 
0 • • • 1 
f) 0 - - -
. ' " 
s'fM/5.a• t 0 '· 0 • • • 0 - -
81>'8/,-6c 3 4 • - • 1 ' -
SlMB/1-6' ' - 0 • • 0 - 0 
Oh,t,A/,.Q 0 0 - • - 0 l • 
Ot,.J64/,-oc 0 - � - • 0 • 1 
O"a'J/Jj./1-& 0 • • 0 • 
Total.a r;r 1o r; o a d ti i  
Gl"&IIA Total.a 1A8 
• 0 0 
• - 0 
- • 0 
- - 0 
- - 0 
4 .. 0 
ii -
• - • 
0 - • 
• 0 -
0 .. • 
- 0 .. 
• - Q - - -
l O 0 
J 
0 
-
• 
• 
-
• -
0 • • • 0 
0 0 • • • 
0 • 0 • • 
0 0 • • • 
0 • 0 • • 
0 - -... ..... _ 
0 0 0 
1 
0 .. - -
0 l 
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lM 
traulecatioa heteros1aote. Thia eY14eace 414 aot el1111D&te tba poa. 
1il>ilit7 ot ho••¥10U ••cton e1peci.al.q ill relaUGD to "- traulo­
cated. chromo■oae■• 
ID tu qW14 SJn X 5-6c tuee trauloc&tiOD A0a0&1'&0te•1 ft.ri• 
ut■ 16, 11 &114 18 vere tau4. Two were 1a tM treate4 aDl me ill tbe 
watrMted. •tertal. TM tvo YU1.aat tnawcl plaat• pl'CM\IICM Hl.t•pol• 
lillatecl ■N4 blat tu Y&riut Wl'treate4 plaat 414 aot. 
Ia all of tu cro■N■ illYOlYi.llc 5-6c, the Ml'I W pn411Ce4 a 
poor ■eecl ••t VMA tbe tnulocaUoa ,.. 1A ta. uteros7aou coat1t1o11 
&114 a &oo4 .. .._ ••t ••• ill tm boaos7pa ■ate. Ia tu tvo tnate,. 
••r• of ID7 x 5-6c 1A vAich 1ibe tu••l■ were tOIIDll aot t)o be betero-. � 
a;rgou.• for t.he traul.ocatio11, • ftr7 &004 ■eet ■et •• pro4uce4 •• U.• 
lutratecl ill lipre i.. TbeM &114 � otMr treatecl U4 atnaW ean 
vere ■e&rePtia& tor ceriaill aleliroae U4 ell4oapera Claaracten . A p• 
•tic •� vu au of the•• eara � uteraiu 1� tbe ••&nptioa va• 
■1111.lar. 'fbe tv• check ear■ vhic:a RN ayai,lable tor ■tudJ nriecl co11-
■1ura'bq 1a re■pect to Wl&l'OM HSftptioa, 1.a41e&till& aae or l»o'UI ot 
� ori&1,Ml 11.M• were DOt lloaDS7&0U tor iiMN cbanctenJ 1.lm■ tb9 -�-· ........ . 
!be tl"Mted. ear 1a tile bpricl ID5 x 5-6c: ,daoae •• .. l -■ tCND4 - . 
� N a  trauloeatioa b.oaoa11ote (nrt.ut 15) •• alao ••anptiq tor 
alellZ'Oae u4 •D40apera color. Tb.e Hpeptioa d• towa4 to •  ■11111.ar 
to t.ut ot 1ille watreatecl .. r .  Variaat 15 pro4uce4 • &004 ■NCl .. t .. 
plallt■• 
. .. 
.. : ·., . 
C 
� 
Fi� 14 .  Ean of V·•riu.t• 16 (B)  aad 17 (D) vita Two Uatnated 
su• (A .) aa4 (c) .  
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1be •u obJect1Ye ot thi• •� •• to teat t!le •oat1c ntuc­
tioa lqpotheaia. Sand.en et. al. (21) u4 Pnuu et. al. (U) m" 
1D41cate4 tbat t.be 1114uctioa of c-tuora aD4 nnltuc •taata iJl IOI'• 
11:llPI 1a 1nt'l•ac.cl to a grNt uteat b7 external eAVinm-t. Soae 
e11Yiroa.atal coa41t1ou ncll •• 1Dbare4 1rn4tat1oa iDCrNaK tlle 
pl"Od.uCtioa of 1111.allta ..1D their •taU••• Bukiu aDd Cbe11& (15) hua4 
that cold waperatlarea 1.Dcreaaecl tbe occurreace of n4uc:t1oa UY1■10IUI 
ill root tip• ot Alliua. Ill the preaent atuq, ltotA 1Atran4 ratiatioD 
&114 col4 teaperature■ were applied. ill nriou cOlllbuaat1oaa to colclu• 
ciDe treate« •1se aee4.lillc• but tev 1t � colaiici.De 1Jl411Ce4 111taa� 
vere obtai-■4. Moat ot the Y&r1&1ata vbicb wre reportM hen cOlll.4 'be 
expla1'Ad b7 the factor• of ccmta!l1Nff1oa 4ur1laa polliaatia, Net lli.X• 
tun, iudequate aa11pl1111, aoa-Jaeritable phe110tnic colcbicilla •ttecu 
or aatatioa fl'OII o�r lmowa cauea ; 
Ia cli■cu•illc � OCC\llTeJICe of trauloc;atiOll AOIIDIJpte• troll 
c:olchiciae treated beterosnou■ •tel'ial, it 11Ut be eapbui&ecl tbat a 
traulocatioa �ao• -■ alao tOWlll 1.11 tu atreatecl •terial. ne 
■iaq,la1t explaatioa of the occurreDCe of tbeae Y&r1.ut• 11 p00r pol• 
11ut1aa wc:haiq111. 'l'hi• .... rea■-abl.e laecain 1:bne boaos7aou 1a­
cliYid.-la ven tOWll4 1A 1ibe treate4 u4 OM 1A � lllltreate4 •wnal .,, 
corre1pon41-. w tbe relatiYe IIUllber ot treatM aDll •treate4 plaata ia 
t.he ■tQq. Aaot.Mr poaaible tha.ap DOt •• p�ble explaaaatioa 1• 
'( �. 
that col4 trea\aellt renltd 111 tbe ftl'iaata ot }q°bn.4 SD7 x 5-6c u4 
col.chicilae cOQpi.4 vi th tu lipt Mil teapenture COld1 tiau wre re• 
■poaaibl.e tor tu nriaat 1A hpr14 SD5 x 5-6c. The OILl7 auMr ot 
aatlatactoriq auver1111 the �•tl• 11•• 1a tbe teat1Jac ot a larp 
IWIINr of utreaie4. pluta troll the .... Ned 80\ll"Ce uur tu ftriou 
poat-colclllcille c0Dtit1ou. 
J.a expl.&Datim tor tba ftriaata ol>tainecl troll llprid.l CUTJilll 
ae41wa-Y&r1eptecl-pericarp ae• i' ,.. pans.al}¥ prw14ff � ln.u u1 
111.aa (3) u4 Briat (2) . Accor41Jla to tM■, tbe a4iv.a-YU1...,tecl•per-
1carp gene pf ta actll&lq co••e4 ot red-pen.carp ae• ..,,. vi� a aol• 
lllator factor Np at tale •• locu . 'ftai• eoclula+.or pae cu e1t.ber 1M 
re•ftd troa thi• locu nhltlaa ill re4 per1carp or lNt cb&plicatecl, 
with the aecad sul&+.or 1AM:ate4 •Oll8Vlaere •lN ia tbe ..... , realll-t-
iAI ta lipt•ftriepiet. pen.carp. ; � . � 
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Ia uie pnaeat atllq vi ta a,br14a e&JTJUII p'f 1a tu Mtel'NJIOU 
cOll41t1m, two eara wre obtaiMcl vi� n4 pericarp, tvo vi'1l colorleaa 
per1carp u4 a tev vita re4•per1carp clu•ra• 1a • acliu-ftrieptecl 
Ne)qp-ou4. !.be re4•pericarpe4 eara_ u4 tu n4•per1carpe4 ch1•ral 
Mn caa N explaiM4 accortiJI& to •11.ak '• tbeo17. Color le•• pen,. 
carpecl eera an aon to occur occa•t••lll' ill ••rial c:arr.r1III ,v . 
lrS.ak (2, 3) -.. reporte4 troll Ilia •tuU•• ot aNS.v.a-YU'iepte4 
pericarp tbat ••lt•N4 ean occur 16 •• � tM u.. la oae bpr14 
uae4 1D the pnaeat atuq (OA56l x :a . '• Bee .) �- perceatap ot Nlt• 
reel Mn u tu uatrMtK ••r1.al ,.. 2�. !hi• 1• c•traa'MNl w1tll .. 
57j of tbl -.re 111 t.ba colduc1M trea'Md. •tertai poau1•111& red. per• 
1carp. 'Dlia cOlll.4 lie 4'ae eitber to �•te aaapl1al or colAll1ciM 
, .. ,; 1mucec1 •tat1oa. ». � aaautt (penoa&l co • tn1,.at1oa) aa a4e tale 
augeatioa �t colchiciM •1 act u - actin"°", aUaalaUJI& 1iM 
*Profeaaor of Agroao-, at SOllth Dakota State CoUep . 
mtaUoA ot •cUwa•ft.l'ieaateA to n4 peric•n• 1'111• cou.1.4 tau place 
1A u uai.a.,u.a IIIIDMr to 1iM ftT "Ac" coatrol1 tbe II041t1cat1.oa 1a­
dllcecl bJ "D•" 1a tbe ao.i.ca.U.cl J>iaeociatioa-.lctintor •1•te• · (J.8). 
Vari.at 9 procbace4 u ear •ariD& a NCtonl clll•n •• em1i.-
1wc1 �aotnicalll ltJ eA4o1pera color. Chi.•na ot a apoatueo•• aon 
aaye Nell lmDWll 'to occur �•ntq 1a fNit• u4 tlowre . latiaa, 
Jlaualee aD4 Anr, (23) Mel 8at1Da &114 11.alra•lH (22) 1J141&cecl poq. 
ploiQ ill pericliMl-cM•n• of e,wn -, tNaueat Vit.11 coldliclal. 
rrauu u4 ao,, (10) alao 1Jl4aac•4 a pn� c11p1o1c1 MCtoral ca1-
•ra ill a aoramia puic:le with colch1c1M treat.at of � 1Ncll.1A&. 
It 1• -po1a1l>le tmt '°th tAia -1• c:lli•n ul -?Uut Ghi•nl IOZ'l)lu . ., 
baYe 'bffa 'tM re•ult ot • ao•tic re4ucUoa tollon4 1»7 doulille ot t.be 
c:uoaoao• D\IIINr 1a a ceU ot tbe ear pl'i11Drtiu to ,-1el.cl ou-aalt ot 
1iM ear esbillitiDC oal.7 tbe c1owdnen4:_ paotn,e u4 1iM re•t ot t.be ear 
N&reaatiJI&. balliatioll of 1ialt p.ropaiea ot *• .. ct.on vow4 Jield. 
a441 tioaal evici.iac• oa tae.. apeow.a,1ou. 
TM tetraploicl .orp11a plaau proace4 ill 1ibe Yari•\7 J:Xperi-• 
ta1 3 are c:oat19•W Yi. th � lKk ot ploi.4¥ tou4 l>7 AtldPMV (1) 111 
tb.1• pert1•1llar '11M. Thi• ... s a poiatl Oll'tt � •Pora41C: aawn u4 
4epell4eue ot oolcbicim iacbacecl cbalap1 upoa ea-r11'1>-tal. coll41 tioU • .. .,, 
n.ere are � pMDO_.. vhich ban lNtea attr1N"te4 to oolai• 
cue actioa. Ei&lti alMl Dutia (9) ll1t Mveral effect• ot col.aliciM, 
amona tbea are .-cliciDal applioatioU oa u1...-J:.s, •N\INUoa ot •horaal 
cell.ular grovtb u4 1Daet1oa ot ploiq. •na.&U aDt ao .. (10) &114 
Barpateacl et. al.. (13) acl4N to tbaN the pbqoMDOD ot PDe aatat1oa. 
A HCOIIUrJ •1• of the PNNllt lt\aq -· to ••taltllu. tu clegree of N• 
latiauhip NWNll procluction ot C•twlor• aD4 ill4ucUGD ot Yariut■ • 
Tbe c-twaor troll vhich tbe clll•ral aorpua pam.cle oric1,Ute4 va• om 
of tu larpat ldlich liYed. 1'be c-tuon troll vbicb � a1H ftriaata 
cleYelope4 were uauaU, ot couid.erable 111e but ucept1ou were ao-w. 
8oM correlat1oa 'betveea c-tuaor U4 na\lltiD& ftri&At .... appanat 
but tet11l1te 1tateMJlt■ cauot be ..,_.  at thu t1• tve to tu uc•r• 
taia •ture am caue ot the ftrluta. Bari.1"CNlwat vu toa4 to an 
cou14erabla 11ltlueace 11poa procluct1oa of C•t\lllON, illtrarecl irn41a• 
tiaa u4 vana teaperature• pl"04uciag t.be larpr c-waon. 
Atk1DIOll11 CODCl\lliOU (1) tbat reapaaa .to col.ch1c1M 1• deter-. 
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Id.Mel pDeticalJT blft 'been cont1raecl 1a tbe preNAt •Wll1•• at leut u 
tar •• abilitJ to procllac• c-tuon 1• cODCerm4. Certa1D •1•• )Q'l>r14a 
wre tOWlll to 'be IUCh mre auceptiltla to c-tuor tonatioa tbaa otMn. 
•o coaclu1ou 1D :relation to the illberituc• of colchiciM 1D4lllCK 
mtatiau cu N cl.ran tl'oa theN 1twU.e1. 
affect \&poll � treatecl aia• plut■• fll1a 1197 N due to tM p«»at-col­
chicilae eaYiroDantal coa41:\1ou eaploJNJ comit1ou u 79t \llltr1• 
1a7 pro4\1Ce � •• nnlta 1a mu •• wu tOllll4 1a tM aorp1111 11M 
ExperiaDtal 3.  Other colll>i.Utiou ot teaperatve, electr■epetic ir• 
rs41.at1ou u4 colchiciM coaceatratiou •llOl&l4•i., elll)lo7ea \apall Yar• 
ioua 1eaotype1. It 1• quite poaai'ble tlaat colchiciM doe• DOt ca11N 
, 
1111tat1ou or aoatic reacUoa )J itNlt wt u..: .. oaq 1a tbe pre•• 
ence ot certa1D otber f'acton. It IIQ', l&oweYer, N euier to cletendu 
t:i"ae factor■ by cODCelltratiD& on treatant ot eoqbua ra1iber tau oa 
otber, •• ,et weakly reapouiH, plaat •teri&la. 
6o 
8tu41•• wen au ot tu attect ot po■-t-colchiclae aYil'OUleatal 
coll41tiou upoa -• procluctloa ot c-tuon . Iatrare4 1.rrll4iat10D aa4 
van teaperatve■ fayeft4 c-tllllOr toratioD vtltl.e a coa ■back 1Jlla1.�-
1 iecl the pro4uct1oa ot C•tllmn to a 1arp uteat. •-1111;7 to :tona c• 
tuc>n •• tOUll to N 4etel'll1Mcl pMtical.1¥. Tllere appearet w lMt 
little iate:ractioa betveea eaYt.rouent· U4 1not,.,-J • )IJ'l>rlcl u\11.1.q 
raal)C)IIUCl ■ia:Uarq Vitia reapec:t w the otur bpr14a 1a all eDYiroa­
••t• teaw. Such • a..U JNIINr ot Y&l'laat• were atalnl4., 1 t •• 
cl1tt1cult to eatal>lia • correlat1• 'betwu c-�n u4 'fViall'UJ ' . . � 
bonYer � toraatioll o:t larae c-t-n appeand to 1ac,...... the cbuc•• 
ot ¥U'i&Dt plu•• raaw:tilla troll illlea. 
Posaible eY1UDC• tut col,chiclM la a maaatc apat 1A •1&e 
vu preaute4 vi th the •uu••tn ••Joe, to 1iM ao-ceUe4 "Dta■octawr• 
Actintor a71tea" . 
Te■ta ot the 80llllt1c re4uc'Uoa Jqpotbeaia wen .... • colclal• 
ctae trea'" •1•• aeeUillp •t111•111a auet1c ud. c)'tol.Ol1,cal arun. 
A tn n.riaat plaata wen obtaiMcl wt tev 1:t· UJ c0\114 an ar1••• 
throup aoat1o Ntuatioa. Stapler upluatiou wen &S,Ya aucb u 
c•ta-S•tioa 4.viq pell1at1oa, ...,_ autun, �ine4-i-.w l&IIPU.C or 
a.atatioa troll other caua•• . 
'he 1.utanc•• ot colcbiclae•1.lld.l1Ce4 ■ector1al cbi•ru nn pre• 
eeatecJ., oM ta •1•• u,. ae ta ■orpua. nae �rtal. Qiaera tOU4 
-' 
1B tJt.e aorpua paatcle Pl'OYK to N plOiq 'idlile t.be OM 1a IIIIU.U ceul.4 
have been the result of a aomtic re4,act1on in a cell o:t tu ear pri• 
IIO:rd.iWI • 
� t.: � I:! �  '4) at ... °' "'  .. ""' I\)  ... • • • • • • • • • • • • • • 
= r '  I r: , ,: J· I� · 1 1 f °' · I � 
f � ii ( a l i ! j. · l i I iJ - : f I f ' e  f J ,... • · • · 
f t  · f  .. r ,  . r  i� a l 1 •  � ! I  ._.. !- . ,. · �  I 
. . .....  i .  ;�l  �� f� ii i i  �! j . : 1 ;  I 't i ll i l'  .. . J i"  c.+ �- • f" i° f � 
• a :r1· 1; . I r� �I  � � 'I '� If I �j . 'i . It � ·  i 
J1 ti ·  �i Jr �- 1 , · ;  J �' J � l �, 
JI t, 1 fl 1 •  
I ; ,  l 'I' i !i JI �: 1B ii Ji J jf r ' f  r . � I ' !  i . !:I f · = 
... w • l . • w • � 
!I S.  � - , lJ I I! !  � I. !: � � • • • • • • • • • • • • • 
i l · f _I ' r l r· 1 1 1 r 1 1 � i ! 'j 1 1 �in I ,, 1 I ir� ; ;  ,,, � j' ;, t i� . 1 · 1 � E f; f . � . t I� j i :!! JJ 1lf  f ; i; . ! . l� . . I ::t li' . r t:d :a- . ..  
_ - . . .:t I 1"- J1 1.. • -
· I ·  ! 1 1if � r 1 · i · · ! � · 1 · · � 1 · S - .,,. :-r 
" f • JJ rl · i "  - t. li •I I r - , .... .. 1 - • I t I ,. i"• · :-1 ''Ii --! ,.. � 1 1. J - .. = f ?  f! ' . f f Jf . : ll • I lif I 
l l 
1 ,.,_ 1 
l •r 1 
2 • l 
2 l 
2 1 
a l 
3 1 
3 l 
63 
•-- IIU.rllt�. ._,. coler 6nelo:pa 
owr ftacalar '•Ala• aa onr laat 
•JaM .... ...  ill. ' ' 
IOd.• ·• co1ori.u pen.carp -' n,. 
CM 111 pnsnace et qJ1ia1a tanore 
for atlloq.u:la .color. 
� .... pericarp� • · •tala 
.- llriae tJ.•••  .... u. ctup,.. 
to 11111•, • urtenat SJII IN ot ftl'• 
iepUoa ul ti: ..U-atlarN •· 
ltria'te. I.NY .. Mft ftM 1-RP�• 
Ml �  �1. ta Ute et 
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